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(57)Abstract 

PURPOSE: To obtain myoHnositol dehydrogenase having excellent 
heat-stability, etc.. and exhibiting specific substrate specificity, 
enzymatic action, etc., at a low cost by culturing a microbial strain 
belonging to genus Bacillus and capable of producing myo-inositoi 
dehydrogenase in a medium and separating the subject enzyme from 
the cultured product. 

CONSTITUTION: A microbial strain belonging to genus Bacillus and 
capable of producing myo-inositol dehydrogenase (e.g. Bacillus sp. 
No.3, PERM BP-301 3) is cultured in a medium and myo-inositol 

dehydrogenase is separated from the cultured product. The enzyme ^i--^/c^|--fl' + KAD* 
has substrate specificity to myo-inositol and catalyzes the reaction ^ 

to produce myoHnosose, NADH and H+ from myo-inositol and ^ * - V — A - N A D H -^ K • 

NAD+. The residual activity of the enzyme is >95% at 60* C and a 
reagent for determining myo-inositol in high accuracy can be 
produced by using the enzyme. 
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(57) [iR;fTlS^I<(/)3aiin^l 

lii' ' ^ / > I— I NAD^B ^ • / V-:^ 1 NAl)il + 
II' 

/ h--;U(::*H-5Kmi|i?i:/j^J^J0.64inM e;^)<:b^>:, NAD-'iC 
x-hl ^KmlpV/j^Ji^O. OlMiHM-Crt?^^) C t . 'jYI ft/)M:U), 000± 

15,000 (TSKy/K::u)Ooswu.l:>:>«gjSte) . JkV^'^MxyM- 



F I 

C12N 9/04 



vi -'/-J— -li.. 

(iy/>-i^fi : 1 30, 000 .! 1 5, 000 (TSK y./U(;:M)OOSWJ : X. h 

©^■^.-J^ :|)H4. 5±0. 5 

f3;»^:ii|)H : 1)119. 5M-ifi 




(2) 



\'M'i^'f^m'M)\r^' (FHRM BP-3013) ] T';^5ifi>R 

u y-;—- ir io 4: v^^<r)mmmcmi-^o ^ h {at l < 

;K/)^.f,^C>9^JII/!>'^E'^:»iL6 [6?,mfm4^. 11^-. MIR 
?/l'>fe. ' < y V I — Att:^/ X ^ D -v h y -7 -7 Y 

< ^ • -f / > I— /U'4i.tO^NAD^ ;!>^^':> ^ • y V 

jMii: LTiiU^^l'CV^-^Aprolmcter anrogeiies [Methods 
in linzyniology lifi. \\2^y (1962) [V] ] Oy^^^M-^' 
0. ^ • 'f / 1 — 'KCit-'l*'5Kin 
mi. 25X Kr^^M-C . NADMc>Cti-^-)Kmp.lJ:3. 3X10-4 

wQf^>r;>t umisixxy^^^^. (fi?-S'/^>' K'/ v > 'Wit 

mswrw i).6) .^y^. (L\^AmJ^mw\\M\^iti'X'f^^ 

G^lt'Cl^'^x Kl(»b sIpIIh pnoiiinoninc, Seirnlia me 

ITOSCOIIS 

itW-^5B2)K (|^.'?-f^P^. |).2()9 212) {C.L^>:W^^5 

fit ilii^^^dlt^^Cryplococctis inelilnosmn [Bioc 
h<>in.Bio|>liy.s. Aria, 293. 295 303 (1973) ] oyS^m-h 
mmoy ' < J I — /L-«.:*r-^-/3Kmfjr/U5. l x IO'^MT- 
h . NAD' (i;f-f-]-<:)Km{iS{.tfi. 9X lO" ^MT';t?^6 i^il 

Ti^-^.. (fif^-^-^ KT' -y i:', i).6) -tt/^ftb. 




t*.iT29H'l(M3 



l.t®!)1^t^)'^ff'E L- 'C-t^</MIS fniodioin. Hiopliys. Ros. Coinni 
un.. 68: 1133 -1138 (1976) ] ic/f /iH'?:> C .1: /r)3n^;!L 

^0^\^O\Z'j^^Q^W^U\l^<n'>FMM (Aerohiiclor. Kl 
ebsiella. Sciratia) iy^Wk^Xt^y^.>f-J) . . Cryiilocd 
ecus inel il)iosurorla3l^tO|5?3jf J: 0 x ^~ ' < ^ > V — 
yuio J: t/NADnc*fi*'5Kmfi£;!^Mgt ^/::*^>(- I ^^^Jxli^/M 

^ ^ • ^ y -> I— /uA:NAl)Mc;c.fi-5KinM(/)-C£S: ^>/::{||it 
J: >i X 5^ U - > L .h c . /fM^fii ^ m% 

^^m^\Oyx^^'i&< 0)ALm>l ^} ^/>tlL /-lUmM I Ins • sp No. 

R|J^^^. ^^SWli. p!lH.5{r:|-ol^-C^W7iIL/:: • Y / 
V h -/U > NAD^ ll i^^'hUm'^^Ax^^ci LO. 6-lmM. 0. OO tni 

f5Hf.t/)95%Vi±<^>ta^ff^^* L ^5fS;! LZ-^IIA^^'i'H-i^'fr 
LTi^aiSSi^j: ^ • ^ >- l'-/^v'l- K»i y j— -L^4' 

l-i- ' '< y V Krjy-J---l/1-i>?^iVH\r^i'illll 

Ku y-i—- bf?rr«ff)(i--6c >: SrWi»>-I*^ ^ • Y y >' 

xjBJtzKi-^/j^ <i?iJx.«;r4^?giW«-»':>//^'^>SliL/-iNo.3iW^ 

Inj/ilt/^f-^ld (35 218) . Microhiolo^Mcnl Mclhocls 

of Syslwiiatic Bac tor io logy Vol.1 (l9Kt) , 2 (1 
986) f.cyy%^)ALLXW&tt\\->fl-, 

(n) wmmm 

^ |.i0. 5--0. 7X1. 5-^3. 5 // m X\U]'^X')^%-'Vh. Wa.t /"l 
(ilUi^gdO. 8x 1. 0-2. 0/i m(/>«tn--iJPIF5(/> 9Wlti'5rJP.nt 

L. wm:-x-yxrm\xmwt7,.. ^im/cL. 

(b) {^IgillitiiotKod-W^Xfi 



(3) 



mmx-niik (convex) (nm^^Mf&i'^o ^mmh 

DNA(^GC^-/U% :41.9*/^% (HPLC&) 

(c) ifeaiw. *.{b^^Wtt» [+ ; pstii. (+) : mm 

tt. - : Pitt. NT;*^®] 
OFv- X h 

(Ihigli -Leifson) NT 
OF-7 X h 

(Nafil::NH4H2POyi) F 

(imx(n±^ + 

6or. + 

37r. 4- 
30'C 

ftifiRtt 0% + 

3% H- 



5% 

*,WpH 5. 6 
6.2 
9.0 

u-r— fefjUa-: (SSR) 

-^ur— tf^fJ: (Chris) 



+ 

(+) 



+ 
+ 



Tir h >r >'^^ (K2IIPO4) 
T-fe h-rvgl^ (NaCl) 

(N02-iO<^m) 
(N03-<7)<^tU) 



L (+) rvtv-x 
D- !; ^-c-x 




(4) 



^Isl^Lfl, EP^^ Borgey's Manual of Systematic 
Bacteriology. Vol. 2(Cj:ixJ;r. (50t:) T'^Wi" 

-SWaii^^^^^^^^ r > K^.;^^y !^ '^>^ (B.aci (local da 
rius) . (B, siibtilis) . ^<^/^ 

X /<v«>^ (B.bacliiis) . /<^/w:^ ^U-t*;^ (B.br 
ovis) . /<f-yUX riT^vVX (B. coagulans) . 
^-/Py^ i; >^:::^*7 >4-/P ^ X (B. 1 icheiii f ormi s) . 
)V7s h±>^i3 7. (B. pantothenticus) . z^-^^/U 

X (B.schegelli) . /<^/W:^ ;^xrni^ 

— ^'^^yi- x (B. stearothennophilus) cO9 0ffi;5^ffii® 

;'^B. coagiilanns>:B. lichenformisf:) 2 0lffi<7>^"C'fe^o 
fin^. B.coagularms a:JlT. TCJ tmU-t^:^tf)^-h 
-5) ^oJ:t>'B. licheniformis (J^>\ M.J t^Bi'^ 



r (+) J immvi. 




Tdj (ifi 
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+ 
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+ 
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+ 
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5% 
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L 




10% 


- 


ND 






+ 


+ 


+ 


50XJ 
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+ 


+ 
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+ 


eox: 


ND 


ND 
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70X3 


— 
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+ 






44.5(Type) 


46.4(Type) 


41.9 




44.3-50.3 


42.9—49.9 





cillus coagulanslCiSl^t T-trh-O 

X • 31 ;^ f— No. 3 (Bac i 1 Ins sp. No. 3) .t f^i ^"1 L , ifi 
XW*«f53013^ (PERM BP-- 3013) t L T^SC Lfc,, 

Tt±> nija>(D/<-^/i'X • ;ux t°— No. 3A>^lf i'j>il-'?)*V 

W. ]!*Wi»SSftt*/i(i^'m^'»i^i. ^5•«J;t(^N-y-//^- 
N' --- I- n -N--- h a y yr- C/v, 

<#5Ax^ii»(±^ssi, \^mnmmhp;ify. /<-f-/i.xs 

5 • -C y 1 — '"'7-' t K u y-)—- tf i • -1" y 

\%x.\tx^ • 1' y •> I — /w^O. 5~ 5 "X-^ti-m 
tl6T-ig!li-'5 C t ;55 5 . ^ y -> h -/i--7' t K n y-J— 
-tf(7)4^<4Sr 100~3OOf5?SSaW i i--5f>-C'W- Ll, V 

X . -V- -7 * p - X ;i f/j^mai s f- tijfl-^^^^-u-c/H I- > 0 

31 :Jf X . ^©31 ^ X /j: f A 5 W i J J;m^^^i:>ii:r HJ v ^ 
fill, ^ if (Oa*<r)m^i^lfe'it'*M5t!m$tt 



(5) 



5o ±B&^mz^A^(nmitLn^mmm.. mit^n^^ 

SISML^'S;!)^ ii?fiNi40-'60X:. itttC50X:Mia;5'*»* 

fliS^co ^ • y V- 1 — yWT-'b Key 
xir- < J'y h-A-rt Kny-h— lf^:tflSJC. 

>^ • y I — v'l-T-'l: Kn y^l— If (nft^^fijffl L/::^ 

dDEAE-ir/Uu — 7., DKAK - "Ir "7 r /I- , DEAE-ir^r 
u-x, DEAE "•br:7rT'y t;, Q-ir-yro — 
7-/U-v>'T9!}) . DEAE- h3/<-yl- (Kfl^ffiSttK) 

/Hr'^rn — X, v :x:n/u--ir ^ r n — x (^r/i^-^x 
LT4^ifiLT9r/U7/^>^(0'$^aiJ(;m 05-10 
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a±<^in< LT^e>ix/::^^ • >r y '> h-zi-T-'t ku 

(1) SK1#Stt 

^Th- ^y v^h-/!^ 100% 

y;u=i — 0 
•7)\^^ V'-T. 0 

-r>'y— ;^ 0 
-ryu 1 — >^ 0 
i^^y^ju — ;^ 0 
I — :^ 0 

(2) g?mf^ffl 

io^tJ^NAD* J: 17 ^ • >r y y-xio4:t;tNADH«r*ji1(;^--6 

• >r y X /U + NAD+B 

• ^ y y— x*+NADii+H+ 

* (2. 4. 6/3. 5-^0- t: Kd ^'>'> W'^-^i^ / » 

(3) 5>i^4 

130, 000±15.000 

y — 1±$!TSKy/UG3000SW (0.75X60cm) 
fi. i§LLifR:0.2M NaCl^^^O. IMy >ge^tpT?{^ (|)iJ7. 

M.W. 12,400 

M.W. 32,000 rx-U'f^+^^ — -tf 

M.f. 67.000 ^ifiimT/u:/^ > 

M.f. 142,000 v^^x-hT't Knyi— -tf 

M.W. 290.000 hr't Kay:^— t* 

(4) mn^ 

pH4,5±0.5 

*'j4T:. 700Vc7)^mi±T'40P#PBlii® L/-?g. 5>iBSL. & 

(5) Kmiit 

lOOmM hy;^i£^S®?ej (|)H8.5) . 

ImM NAD+ {i^^)::^^^^ f\^mm\M) . 

0.025% NTB mimmiMMm o. i%tifiLr#r/u 

li. 0.64inM(30ffiS:7T.L/::o 

HUieS/Sf«'^T'NAD-^(n(V::jp'^JC15MiM(/)i:i* • < 
y -> I — fV^WMX.. NAD*cojiJ$^'^(Li^-il:TNAn'(i*l 




(6) MifpH 

(pii8,5) {cft^x ioojM(r> V >^&mfs^ 
(pn6. 5-8.0. -0-) . h\)^mm&mm (phb-o- 
9.0. -□-) i3xxfyvi^i^-A<^m{t-r\-voM.mm 

m (plI9. 0-10.0. -■-) <n&^ffijSSrffll^Tiffl^L 

(7) pHtc'^tt 

(lu/niB) i:40m(DmS^mWm (pH4.5~6.0. 

-A") . 'j:^mmmm (pii6.o-8.o. -o-) . hy 

:^mSkmm (p!18,0~9.5. -□-) ioXV^^'J >>- 

A^^mt-r \^ V ^ j^mmm (pH9.o-io.o. -■-) (o^ 

It. ^3ll(C.^i-ia»9T'#)oT. pH6. 5-9. 0«7)ffiSfflT'80 

(8) ^A^-JiEtt 

*li^^fR (Ui/mB) S:20mM U Vffi^JiffirS (pll7) T'P 

»;-cfco-c. mx.i^x\%mm^t LT95%i^JiJiSr*r-4- 

( A I - A o ) 

U / m £ - X 

18,3. 

18, 3 ; 

;$:%Mf1(/)/<^J->i-xjaicP,i-6^<f->'^:^ • No. 3 

y-:/—- fef(i60X:Tfirrffitt<t LT95%y.±Wi-^*A^:£ 

/<-^vUX • :xL7. t'— No. 3C>^S5I 

M?±K) 2%. [J >l!«^2:^ y (fllytJiliiSttK) 0.2 
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(9) ^m^& 

lOOmM h y ^itS^Jilifffi (pH8. 5) ^gficogf^ 
SttfflSft{^Sev\ 35. 40. 45. 50. 55. GOio.l; CF65*C 
<n#taiST'105)'raS*ES. 0. INia^mBT'RJc^Srf^^il: 

L. fift550nmT'«ijtJg$rigi|^L^i«^<ltn^*:tt. 55 

(10) ^ :t • ^ y '> h-/^-r t Kd yi-— lffS1±ffl9^«fc 

lOOmM hy;<i£Sliffifffi (pH8.5) . 
15mM Kit^ y'y V-^^ (fPjt*«*ttK) 

imM NAD+ {^'):^y9jmmm) 

5U >?r7;i-v-if (m?^Slit}l:®{) . 
0.025%NBT (fOTfeM^X^ttSSn^n) . 
0.1%4^ifiLfBT/^>^^>' {iy^'^\±W 

>:^^-<- h L/^mi^, iiSt^flr«^LfiB?3griSo.02Di« 

4r«S*PLT}tl4^L. J^I-SSrF^^i&i-^o IEPfiUi0^7>B3^l.c: 
(7^f*(l. 0. lNli^2.0mH^^(5^nLTltH^L. /3cli-:^f^lK 

1 3,02 

X X X 

10 0.02 

Mr c m ^ / m o I 



^^v"^7i^ {^%mmm) 0.05%. ^^j-. ^/c/i— /u 

(fU^*«tmi±Si) 2%. pll7.3^^^i»«ij(>K>rVil!il00uiB'Sr5 
OOmB^Hft 7 V ;^ 3 i^-^ft U . l20'CT'20^Rn:'JliSfAWtiSa 
L/c^. C;lxlc/<f-/u;^ • 31::^ e— No. 360 1 a^J4--^li< 
@ L . 50T:T'120r. p. m. (nU t 1 i%mr^X<\mWAm^ L 

7^-Zs442 ^0. l%^Jj|lL/crrxHOgil!i20L 

tC±|ScOttia85inB*3»1tL. mS^aifiSOt:. ifiSea20L 
I^SjEE0.4kg/cni2. jfj^ifSlSOr. p. m. ■C24»#Pp1jfljrv 
i:g?|L. iSit1*5l8.0L (Bt^^-fSttO. Su/niB) 4' 
*tEW 2 

(pH7.5) 5L^^D;t. ST^-C 1 B#rn1< ^^^^^-^^-f 
/::{t. is'L^^T^mL-Cit^^^Srl^r^L. -Lr»4.5L (6ii/in 



(7) 



mx^mm LiKnmmmm (24.2ii/mB) ^ntco ^(^^ 

>mi&mm (pht.s) xmmL. bQOmm<Dmmm oe.su 
MM) irm^o z<nmmmi:mrvm (^^tmttm) ^ 

m\^^X20l<r>2(M\V >mmwm (pH7.5) {C^tLX-RAS 

«fL. mhivtzmmi&i:2Qm*)>^mmmm (pH7.5) r- 

ttiSfb t fcDKAB - -fe :7 r 13 — ^CL- 6B ( 7 T ^'i--^ yT) 

250inBCO*^ A{::iiL. 0. IM KClSr'&tf20niM!; 

SffS (pH7.5) lL$:«Lit?t. ^^:V^m3M KCl^'&tp20 

niMU >ig^*i9rffi (pH7.5) T't^mt. gl^fSSSOmB (35. 

(H7.0) 20l{^1^\LX-mM^Ltio ZoLXmhthfc 

fcfgllJfgfeiiiLT. «$Saj*<f fill. Ig (lO.eu/nig) 

Klebsiella pneiinioniae IFOI2019, Aerobacter aer 
ogenes IF012979:fc J: T>'Serrat. ia raarcescens ATCC1388 
Oc^)>S^ : h > mMMMim) :5g/B. 1^:^^^ 

(Difco.) ;5g/B. lIfb-:hhi;'>A {^^^^mi±m) ;5 
g/B. Y/i^l— >'i^ ifuMm^m) ;lOg/B;pll 

7. O^^tf ffi(*il?ll!ilOOinBSr500niB^ = ^ V ^7 7.^ (C-^ 
ffiL. 120r. 20»fia*ll^i«»Lf:fg(c. ±l23<*Sr-?: 
^t-em 37T:. lOOr. p.m. coffin <h 9 ^il 

SS;^; y 'i7AJS®Mpii7.o(c!l«SLlgi^&m^^^^ (^Af^EH 

(cisooor-p.m. ; is^FHliS'D^Bt LT hrS^r {^/Co 
•i^;iLc/^.i::mc/^ffitt^miai! (10) ^ • ^ / h-zu-xt 





SgS(ai) 


gtt(u/flU) 


Klebsiella pneumoniae 


7.0 


0. 12 


Aerobacter aerogenes 


6.8 


0. 15 


Serratia marcescens 


7.2 


0.08 
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r.. 45^:, sot:. 55'C. 60*CT'15^rn1?jn?A^ta^^. ^t/) 

Klebsiella:-0- . 

Aerobac ter ; - A — . 
Serratia : — □ — 
#%e»J 2 

Cryptococcus raelibiosum TF01871<^l^a:ffll ^TBiocbo 
m.Biopbys. Acta, 293, 295-303 (1973) idtttom^^lt 
-ei§« Lfco ^Hr^ ^ J'y V-f"^ (fOpfe*fiS^ti:®i) :0. 5 
Bacto-peptoue (Difco.) Bacto yeast ox 

tract (Difco.) ;0.5%, pH6. 2^^O?S(*^iSmi00mB >Sr 
500iiiBWH^7v;^=»(c5>itL, 120r,, 205i'rd5^jnBa« 

aiL/:i^(i±iaai»^i fi&sffifflt. 25r.. loor.p. 

L. 2^%')vmm\Wi (pH7.0) (^K®L. ©g^iJfef^ffi^ 

S (ivf^fflKWrttSJi) ^ffli^TiBOW. lOjJBny--^ ^ 

v^a Vco^|::i5000r.p.m. . 155>^ii'W>fl8 LT Ltfl (1 
OmB. 21u/mB) Srit^to 
3 

4^cO/lS5:ffll^"CBiocheDiical and Biophysica Resc 
rch Communications. 68. No. 4. 1 133- 1 138 ( 1976) iiCHS 
(7):^f£-e^<7)^^100g<i:fJ?J->^-v^t^Y I^. DFAK-collnlos 
e. Sephaclex G - 100:^ V A ^ n -v' h '7 ^ — ^rffll ^ 
TfSKH^rS (50mB) S:i#fio L?)^L, i'iWI^t^^Jd 

NADU J; ^ :^ • y -> h— /i-<b:NAD^ ^^k/JJci'^ >'Jl^i^-f^ 
y-;:;^ j^.p, ^ 5f • 7 'V I /KOjJ?:;^|nl-^C0ffi-tf:.{:J:(). 04 

D+«r4jSi-5ffi«fe<30fS14?8'l7E& 

loomM h y TsumiWrnWi (pus. 5) 

0.3mM NADH 

V\.iz.\k\Z-mnWL (fl(lE#%M 2 4-0.1:0^3) 
0. 05mB43*6ttl L, NADII(nA340iim«'^*^^ ^^i*'^^ ^SriiW 



-^';it-eiLCOg¥i^?i5lraB5r^ife*(^l5>ffiL, 35^?., 40 

A 3 4 0 n m 



1.05 



U / m « = 



2 2 



0.05 



6. 2 2 : ^mol/cm' 



(8) 



(Cj3lt5Cryptococcus*5^<7)»^U':>V^'CJi (10) <Offi 

Cryptococcus mo I ib i osum ; — • — 
^<"Jia ; - ■ - 
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(57)Abstract: 

PURPOSE: To obtain myo-inositol dehydrogenase having 
excellent heat-stability, etc.. and exhibiting specific substrate 
specificity, enzymatic action, etc.. at a low cost by culturing a 
microbial strain belonging to genus Bacillus and capable of 
producing myo-inositol dehydrogenase in a medium and 
separating the subject enzyme from the cultured product. 
CONSTITUTION: A microbial strain belonging to genus Bacillus 

and capable of producing myo-inositol dehydrogenase (e.g. ^ + m a d • 

Bacillus sp. No.3. PERM BP-3013) is cultured in a medium and ^ ^ "</ •>• H ^ a d — 
myo-inositol dehydrogenase is separated from the cultured %it - ^ /v-?. nadh + k 

product. The enzyme has substrate specificity to myo-inositol 
and catalyzes the reaction to produce myo-inosose. NADH and 
H+ from myo-inositol and NAD+. The residual activity of the 
enzyme is CI 95% at 60° C and a reagent for determining myo- 
inositol in high accuracy can be produced by using the enzyme. 
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